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@ Valve body and method of producing same. 

@ A valve body (12) and method of producing same, 
particularly adapted for use with highly corrosive fluids 
having the internal passages (14, 16) thereof lined with a 
metal (24') more resistant to corrosion than the remainder of 
the valve body (12); the lining Is of consolidated metal 
powder (24*) which has been bonded to the passage interior 
walls (20, 24) and consolidated by hot Isostatic pressing. 
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VALVE BODY AND METHOD Or PRODUCING SAME 



This inv ntion jrelates to a valve body and to a 
method of producing same. 

In many applications wherein fluids, such as- gas 
and liquids , are transmitted through valves when slid fluids 

5 are highly corrosive, such as hydrogen sulfide gas,' it is 
desirable that the valve be resistant to this hlg(JS%' 
corrosive madia. Materials for this purpose are nlcfcel- 
base corrosion resistant alloys, such as DNS NO fi^^S and 
UNS N-102-76, which are extremely expensive and i4?'<aie " 
10 valve bodies are manufactured therefrom it adds cOiisfderably 
to the cost of installations of this type. 

It is accordingly an object of the present invention 
to provide a valve body and method of producing saiie 
wherein a highly corrosion resistant material is used ais 
"15 a lining for the internal fluid passages of the valve body 
with the remainder of the valve body being of a less 
expensive £ind' less corrosion resistant material to iffesult 
in a valve that has combination of low cost and resistance 
to corrosive fluids. 

20 Broadly in the practice of the invention a Valve body 

is provided having an internal passage adapted for the 
passage therethrough of highly corrosive fluids, sudh as 
hydrogen sulfide or natural gas having a high hydfogen 
sulfide content. Typically, a second intersecting pasTs'age is 

25 provided to accommodate a valve stem. All of these interior 
passages are, of course, subject to the highly cozfrosive 
fluids with which the valve is used. In accordance with the 
invention there is confined a lining of powdered iietal on 
the walls of the internal passages. The powdered aetal is 

30 of a metallurgical composition more resistcuit to the corrosive 
fluid than the material from which the rem&inder of the valve 
body is constricted. This assembly of the valve Body and 
confined powdered metal lining is heated and hot 
isostatically pressed to densify and bond the powdered m tal 

35 to said internal passages of the valve body to form said 
corrosion resistant lining.' Specifically, the lining of 
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powdered metal is confined within a space defined by the 
passage walls and an internal sleeve or sleeves that is 
inserted within each passage in spaced apart relation from 
-the wall thereof. The powdered metal is then filled in this 
5 space between the sleeve insert and the passage wall. 
Typically, the assembly is evacuated to a subatmospheric 
pressure prior to hot isostatic compacting. The sleeve may 
be made from any conventional material but mild carbon steel 
is preferred. • This material may also be used for the 
10 valve body. After hot isostatic pressing the passages are 
machined in the conventional manner which machining 
operation serves to remove the sleeve from each passage. 

The invention will be more particularly described 
with reference to the accompanying drawing which illustrates 
15 in sectional elevation a valve body according to the present 
invention and the method of producing same. 

With reference to the drawing there is shown an 
assembly designated generally as 10 that includes a valve 
body 12, which may be of mild steel. The valve body has 
20 a through passage 14 through which the fluid passes into and 
out of the valve. Intersecting passage 14 is a second • 
passage 16 adapted to accomodate in the conventional manner 
a valve stem (not shown) . In passage 16 there is inserted 
a mild steel sleeve 18 which is concentric with and in 
25 spaced apart relation from the wall 20 of passage 16. Like- 
wise, similar sleeves 22a and 22b are provided in passage 14 
in spaced apart relation from the walls 24 thereof and in 
abutting relation to sleeve 18 of Intersecting passage 16. 
These sleeves 18, 22a and 22b may be of dimensions permitting 
30 them to be secure within the valve body without requiring 
welding inside the valve body; however, welding may be 
performed although such is not the preferred practice. It 
is preferred that welding not be used because welding is 
difficult and expensive to perform within the relatively 
35 small confines within the valve body. The space between 
the sleeves and the walls of the passages are filled with 
• powdered metal 24' . Stem 26 which is shown In the drawing 
in association with sleeve 18 may be used to facilitate the 
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introduction of the powdered metal 24', said stem being 
subsecjuently removed after filling with the powdered metal 
and ring-shaped caps. 28 as shown in the drawing In 
association with sleeves 22a and 22b are used to seal the 
powder within the spaces between the passage walls 2o,24 and 
the sleeves 18, 22a, 22b. Prior to so doing, however, it 
is conventional practice to outgas the powder to sub- 
atmospheric pressure to remove deleterious material, such as 
oxides, which facilitates bonding during subsequent hot 
isostatic pressing. Hot isostatic pressing may be performed 
as is well known under subatmospheric pressure within a gas 
pressure vessel, commonly termed an "autoclave" at high 
pressures. Suitable temperatures for heating to hpt 
isostatic pressing are 927 to 1204°C (1700 to 22QO<^} and 
pressures of the order of 845 to 1056 kg/cm2 (12,000 to 
15,000 psi) may be employed. The powdered metal "l^^ fs of 
a highly corrosion resistant material such as IN 625 c 276 

The term -yalve body- as used herein means any device 
interposed in pipe or tubing and through which fluid flow 
is provided, including valve bodies, tees, elbows, tube 
heads, tube hangers and the like. 
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CIAIMS 

1. A method of producing a valve body (12) having 

an internal passage (14 or 16) and particularly adapted for 
use with highly corrosive fluids, characterised in that said 
method comprises confining a lining of powdered metal (24') 
on said internal passage (14 or 16), said powdered metal 
(24') being of a metallurgical can^josition more resistant 
to said corrosive fluid than the material from which said 
valve body (12) is constructed, heating said powdered metal 
(24') and hot-isostatic pressing said powdered metal (24') 
to densify and bond said powdered metal (24') to said 
internal passage (14- or 16) of said valve body (12) . 

2. A method according to claim Ir characterised in 
that said lining of powdered metal (24') is confined within 
a space defined by a wall (20 or 24) of said internal 
passages (14 or 16) and a sleeve (18, 22a, 22b) inserted 
within said passage (14 or 16) in spaced-apart relation to 
said wall (20 or 24) . 

3. A method according to claim 2, characterised in 
that said space and associated lining of powdered metal (24M 
is evacuated to subatmospheric pressure prior to hot 
isostatic compacting. 

4. A method according to claim 2 or 3, characterised 
in that said sleeve (18, 22a, 22b) is made from mild carbon 
steel . 

5. A method of producing a valve body (12) having a 
first internal through passage (14) adapted for the flow 
therethrough of highly corrosive fluids and a second passage 
(16) intersecting said first passage (14) within said valve 
body (12) and adapted to accommodate a valve stem, 
characterised in that said method comprises inserting a 
first sleeve (18) within one of said passages (16), said 
sleeve (18) intersecting the other passage (14) and being 
in spaced-apart relation from a wall (20) of said passage 
(16) within which it is inserted to form a space there- 
between, inserting a second sleeve (22a) and a third sleeve 
(22b) within said other passage (14) and said second and 
third sleeves (22a, 22b) abutting said first sleeve (18) 
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at the intersection of said passages (14, 16) and in 
spaced-apart relation with a wall (24) of said passag (14) 
within which said second and third sleeves (22a, 22b) are 
inserted to form a space therebetween, filling said^spaces 
With powdered metal (24') having a metallurgical compositicm 
more resistant to said corrosive fluid than the material 
from which said valve body (12) is constructed to form 
a lining thereof confined between said sleeves (18, 22a, 
22b) and walls (20, 24) of said passsges (14, 16), 
evacuating said spaces and associated lining of powdered 
metal (24'), heating and hot-isostatic pressing the 
powdered metal (24') to densify and bond said powdered 
metal (24') to said internal passages (14, 16) of said valve 
body (12) . 

6. A method according to claim 5, characterised in 
that said sleeves (18, 22a, 22b) are constructed from mild 

Ccurbon steel. 

7. A valve body (12) particularly adapted for use 
with highly corrosive fluids, said valve body (12) having ■ , 
an internal passage (14 or 16) adapted for flow of fluid 
through said valve body (12), characterised in that a lining 
of campacted powdered metal (24') is bonded to said Internal 
passage (14 or 16), said powdered metal (24') being of 

a metallurgical compostition more resistant to said 
corrosive fluid than the material from which said valve 
25 body (12) is constructed. 

8. A valve body according to claim 7, characterised 
in that said powdered metal (24*) is a nickel-base 
corrosion resistant alloy. 
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